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MUFFLER FOR NOISE REDUCTION 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

The present invention relates to a muffler assembly for 
dampening acoustic transmission. More particularly, the present 
invention relates to a muffler assembly for reducing sound 
transmission in chiller apparatuses. 

(2) Description of Related Art 

Water cooled chillers used in refrigerator assemblies are 
required to meet stringent noise level emission standards, such as 
those prescribed by OSHA. In particular, screw chillers, with low 
oil flow, tend to emit high levels of noise. The primary source of 
noise in such systems is the screw compressor. 

The noise produced by the compressor is propagated either by 
gas, or by structure. It is possible to attenuate the intensity of 
the gas borne noise through the use of a muffler. It is therefore 
common in the art to employ a single muffler located in the center 
of a discharge pipe in order to reduce noise level emissions. 
However, it is often the case that noise level emissions are still 
above acceptable values even when employing a single muffler as 
described above. 

What is therefore needed is a muffler arrangement for use in 
refrigerator systems capable of achieving a higher reduction in 
noise level as compared to that of the art. 

SUMMARY OF THE INVENTION 
Accordingly, it is an object of the present invention to 
provide a muffler assembly for dampening acoustic transmission. 
More particularly, the present invention provides a muffler 
assembly for reducing sound transmission in chiller apparatuses. 
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It is a further object of the present invention to provide a 
muffler assembly which comprises an outer muffler assembly 
comprising a plurality of fiberglass discs and a plurality of 
reactive plates, and an inner muffler assembly comprising a 
plurality of fiberglass discs and a plurality of reactive plates, 
the inner muffler assembly generally surrounded by the outer 
muffler assembly and defining therebetween a gas flow gap. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is an exploded view of the outer muffler assembly and 

the inner muffler assembly of the present invention. 

FIG. 2 is a cross-section of the outer muffler assembly and 

the inner muffler assembly of the present invention attached to a 

pipe. 

FIG. 3 is an exploded view of the outer muffler assembly of 
the present invention. 

FIG. 4 is an exploded view of the outer muffler assembly of 
the present invention illustrating the arrangement of the 
fiberglass discs and the reactive plates. 

FIG. 5 is an exploded view of the inner muffler assembly of 
the present invention. 

FIG. 6 is an illustration of the construction of the cloth and 
metal screen of the present invention. 

FIG. 7 is a detail of the construction of the inner muffler 
assembly of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT ( S) 
It is therefore a central aim of the present invention to 
teach a muffler assembly for dampening acoustic transmissions. In 
particular, the present invention aims to reduce the transmission 
of sound in refrigeration components. As will be described more 
fully below, the present invention achieves this goal through the 
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use of an outer muffler assembly in which is mounted an inner 
muffler assembly, the two assemblies being separated by a gas flow 
gap. Most importantly, the gas flow gap is of a distance equal to 
approximately X A the frequency of the sound to be dissipated. 

With reference to FIG. 1, there is illustrated the outer 
muffler assembly 11 and the inner muffler assembly 13 of the 
present invention. As illustrated, both outer muffler assembly 11 
and inner muffler assembly 13 are generally cylindrical in shape 
and disposed about centerline 14 . While illustrated with reference 
to cylindrical shapes, outer muffler assembly 11 and inner muffler 
assembly 13 may be of any shape such that inner muffler assembly 13 
may be largely enclosed by and inserted into outer muffler assembly 
11. 

With reference to FIG. 2, there is illustrated a cross-section 
of the muffler assembly of the present invention attached to a pipe 
21. As is evident, inner muffler assembly 13 is inserted along 
centerline 14 so as to fit inside of outer muffler assembly 11. As 
a result of this configuration, a gas flow gap 17 is formed between 
the outer periphery of inner muffler assembly 13 and the inside of 
outer muffler assembly 11. As noted above, the distance of gas 
flow gap 17 measured at a right angle away from centerline 14 and 
extending between inner muffler assembly 13 and outer muffler 
assembly 11 is preferably equal to X A wavelength of the frequency to 
be attenuated. In a preferred embodiment, outer muffler assembly 
11 is fastened to inner muffler assembly 13 through the use of 
bolts or screws. Once fastened to each other, outer muffler 
assembly 11 and inner muffler assembly 13 are preferably spot 
welded to pipe 21 at a plurality of points of contact. 

With reference to FIG. 3, there is illustrated in detail the 
structure of outer muffler assembly 11. Outer muffler assembly 11 
is constructed of a fiberglass and reactive liner assembly 35. As 
will be described more fully below, fiberglass and reactive liner 
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assembly 35 is comprised of a plurality of fiberglass discs and 
reactive plates. In a preferred embodiment, fiberglass and 
reactive liner assembly 35 is situated between inner can 31 and 
outer can 33. Inner can 31 and outer can 33 are preferably two 
cylindrical cans made out of stainless steel perforated plate with 
a minimum of 50% open area. The diameter across inner can 31 is 
approximately equal to the inner diameter of the fiberglass discs 
and reactive plates. Likewise, the inner diameter of outer can 33 
is approximately equal to the outer diameter of the fiberglass disc 
and reactive plates. As a result, the fiberglass reactive liner 
assembly 35 fits snugly between inner can 31 and outer can 33. 
Once inner can 31 is inserted into fiberglass and reactive liner 
assembly 35, outer can 33 is slid over the assembly and preferably 
welded to inner can 31. 

With reference to FIG. 4, there is illustrated in detail the 
fiberglass and reactive liner assembly 35. Fiberglass and reactive 
liner assembly 35 is comprised, for the most part, of noise 
absorbing fiberglass discs 41 and reactive plates 43. In a 
preferred embodiment, there are situated two fiberglass discs 41 
between each of two reactive plates 43. The purpose of the 
reactive plates 43 is to act as a reactive element to reflect noise 
traveling in an axial direction back and forth in the direction of 
centerline 14. This reflected noise is dissipated as heat in the 
fiberglass discs 41. In a preferred embodiment, a plurality of 
holes, preferably three, are drilled in the same position on each 
of the fiberglass disc 41 and reactive plates 43. A corresponding 
number of rods 45 is then pushed through the plurality of holes 
along the length of the assembled fiberglass discs 41 and reactive 
plates 43. After all of the fiberglass discs 41 and reactive 
plates 43 are connected in this manner, end plates 51 are attached 
at either end of the assembly and the fiberglass discs 41 and 
reactive plates 4 3 are compressed into tight contact with one 
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another. This compression is important as it provides the correct 
density for sound attenuation. 

In addition, a polyester cloth 61 may be attached to a metal 
screen 63 and assembled at the outer diameter of inner can 31 as 
illustrated in FIG. 6. The cloth 61 and screen 63 are folded onto 
the end plates 51 so as to prevent fiberglass coming off of the 
discs 41. 

With reference to FIG. 5, there is illustrated the inner 
muffler assembly of the present invention. Note that the 
construction of the inner muffler assembly 13 is substantially 
similar to that of the outer muffler assembly 11. With reference 
to FIG. 7, there is detailed the construction of inner muffler 
assembly 13. The fiberglass/cloth/screen assembly 71 is slid onto 
the center tube 73. The end plate 51 is then slid onto the other 
end and welded to the center. The perforated cover 75 is placed 
over the assembly 71 and welded to both the end plates 51. 

It is apparent that there has been provided in accordance with 
the present invention a muffler assembly for dampening acoustic 
transmission. More particularly, the present invention provides a 
muffler assembly for reducing sound transmission in chiller 
apparatuses which fully satisfies the objects, means, and 
advantages set forth previously herein. While the present 
invention has been described in the context of specific embodiments 
thereof, other alternatives, modifications, and variations will 
become apparent to those skilled in the art having read the 
foregoing description. Accordingly, it is intended to embrace 
those alternatives, modifications, and variations as fall within 
the broad scope of the appended claims . 
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